Aerobic exercise such as physical activity plays an essential role for a healthy development for children undergoing chemotherapy and radiation therapy. The aim of this study was to examine the effectiveness of an aerobic exercise program on quality of life in children undergoing cancer treatment. Patients diagnosed with acute lymphoblastic leukemia (ALL), undergoing chemotherapy, were divided into two groups; the control group received the routine treatment with activities of daily living and the interventional group received routine treatment in addition to an aerobic exercise program. Data was collected using the pediatric quality of life questionnaires (PedsQL version 4) before and after the training program. We enrolled 20 cancer patients, who were referred to Dr. Sheikh Children's Hospital in Mashhad, Iran; 8 (40%) and 12 (60%) of the patients were female and male, respectively. The results show a significant association in the pain and injury subscale (p=0.002), improving in interventional groups after test compared to the control groups. The reports of parents of the children's quality of life showed significant association in the pain and injury subscale (P=0.002), and cognitive problems subscale at school (P=0.039). The regular exercise and psychosocial program intervention can improve wellbeing and thereby enhance efficacy of the children during treatment.
Childhood cancer and its treatment have the most important impact on a child's physical and mental wellbeing and increased long-term survival. 1 Chemotherapy and radiation therapy have the opposite effect on these children, radiation therapy often causes lung fibrosis and chemotherapy causes anemia, effect on cardiac function, skeletal muscle mass, and induces gastrointestinal toxicities that can interfere with nutrition. Thus, individuals undergoing cancer treatment can experience fatigue even during normal activities of daily living. 2 Longterm management in these children based on rehabilitation interventions cause an increase in the number of childhood cancer survivors (CCS) and its now obvious management of its treatment can significantly have an impact on long-term health, quality of life in these children and reduce the morbidity and mortality rate. 3 A growing number of studies are now focusing on effects of physical activity as an essential role for a healthy development of children undergoing chemotherapy and radiation therapy. 4 Physical activity during and after treatment has been shown to ıncrease the positive effects on quality of life and increased long-term survival. 5 Regular physical activity appears to act as a natural anti-inflammatory and antioxidant strategy to improve function and antioxidant defenses in these patients. 6 Aerobic exercise such as physical activity, defined as rhythmical contraction and relaxation, has been suggested for rehabilitation of cancer patients during and after treatment for the problem of energy loss. 7 It is expected that the impact of aerobic exercise will increase the success of therapy for childhood cancers. The aim of this study was to examine the effectiveness of an aerobic exercise program on quality of life of children undergoing cancer treatment.
Material and Methods
In this study, the participants were assigned using random selection method. Inclusion criteria consisted of all patients aged between 5-12 years, diagnosed with acute lymphoblastic leukemia (ALL) undergoing chemotherapy, or in the remission phase or after the induction phase less than one year after treatment. Exclusion criteria consisted of patients who their parents did not consent to enrolling in the study or there was not sufficient information in their documents, having cardiovascular or lung diseases, having less than 50,000 platelets count or a bleeding disorder. Finally, 20 patients were enrolled. Also, the study protocol was reviewed and approved by Ethics Committees of Mashhad University of Medical Sciences.
Study design
We recorded data regarding all 20 children (8 females and 12 males), participants were between the ages of 5-12 years who were admitted for ALL at the Dr. Sheikh children's hospital, Mashhad, Iran, during 2015-2016. The patients received chemotherapy for standard risk ALL from Lanzkowsky. Data were collected using the pediatric quality of life questionnaires (PedsQL version 4) before and after the training program. The PedsQL 4.0 Scales had 23-item encompass the following: physical functioning, emotional functioning, social functioning, and school functioning.
Training program
The following guidelines suggested by the authors of the original version of the PedsQL™ 4.0 Cancer Module, to evaluate the generic measures of quality of life (QoL) and for the convergent psychometric validation (8) , were the original English version of the PedsQL™ 4.0 translated into Persian, the authors efforts were devoted to achieving linguistic and conceptual equivalence of the investigators. In this step, we performed content validity by panel of experts and pilot testing, then accuracy and reliability testing suitable.
The participants were divided into two groups; the control group who received the routine treatment with daily living activities and the experimental group who received the routine treatment in addition to the aerobic exercise program (Includes walking, running and different forms of playing). Each patient received three exercise sessions per week during 12 weeks, each of which took 60 minutes, by lower intensity with 60 to 85% of maximum heart rate. The pediatric quality of life questionnaires (PedsQL version 4) were completed for the two groups (children and Parent reports for children) before and after the training program. 
Statistical analysis
Demographic data on subjects was analyzed with using descriptive and analytical statistics. On the other hand, Data on pre and post in groups were compared with using Student's t-test and Chi-square test. Table I -IV and Figure  1 -3 demonstrate the statistical analysis.
Results
A total of 20 children; 10 intervention and 10 control were enrolled in our study.
The mean age was 8.8 years (age range, 5-12 year) and 10.1 years (age range, 5-12 year) in control and intervention group, respectively. No significant association was observed between the intervention group and control group for gender (P= 0.325).
This study showed no significant difference between the quality of life index (QLI) for the intervention group and control group at differences of pre and post-test (P>0.05) ( Table  I -III and Fig.1 ). The two groups had same condition about variable of quality of life, there was significant association concerning the pain and injury subscale (P=0.002) ( Table I and   Fig. 2), However, in regard to reports of parents, the children's quality of life, had significant association between the intervention group and control group in post-test (P=0.019) (Table IV and Fig.1 ). In the reports of parents, concerning children's quality of life, the results show a significant association in pain and injury at physical functioning (p=0.002), and cognitive problems at school functioning (P=0.039) ( Table I and Fig. 3 ). In addition, from the reports of parents, the children's quality of life in pain and injury at physical functioning and cognitive problems at school functioning improved in interventional group after test compared to the control groups.
The comparison of QLI for children using the dependent t-test showed no significant association between pre-and post-test in the control and intervention group (P>0.05) ( Table  3 , Fig.1 ). In reports of parents, pain and injury of physical functioning (p=0.04), concern about of treatment of emotional functioning (P=0.02), and cognitive problems of school functioning (P=0.03) had significant association between pre -and post-test (Table II) in interventional group compared to the control group. 
Discussion
Children with cancer under treatment are at an increased risk of expanding damaging physiological and psychosocial effects due to their medical treatments. The incidence of these effects may be exacerbating the complications of chemotherapy and cause deterioration of quality of life in these children. 9 Oeffinger et al. 10 reported that 30 years after cancer diagnosis in childhood, about 73% of children had a chronic health condition. Thus, efforts are now being managed toward improving the quality of life of these children. Other experience show the physical exercise programs along with chemotherapy improve the quality of life of patients. [11] [12] [13] [14] In this study, we evaluated the effectiveness of an aerobic exercise program on quality of life in children undergoing cancer treatment. Our results show QLI is not significant in any of the variables of quality of life between the intervention and control group before the aerobic exercise program.
Comparison of results of QLI after exercise show the quality of life in pain and injury at physical working improved in interventional group. The comparison of the total of quality of life scores was significant between the results before and after the exercise program and the reports of parents. Keats and CulosReed 15 demonstrated that combined physical exercise and chemotherapy could significantly improve the quality of life scores. Wolin et al. 16 reported, using regular physical activity along with chemotherapy has potential benefits for both adult and pediatric hematological cancer survivors. Braam et al. 1 reported exercise could be reducing side effects and improving the quality of life of patients before, during and after treatment. The growing trend toward using physical exercise along with chemotherapy could be improving the quality of life at children under cancer treatment 17 . In a previous report, the authors have shown aerobic exercise significantly improve the quality of life of cancer patients under chemotherapy. 18 Sharkey et al. 19 20 did not observe any differences between survivors randomized between two groups. Baumann et al. 13 suggested according clinical findings that exercise interventions during medical treatment, especially in patients with ALL, has a positive effect on fatigue and quality of life. Our study was measured to investigate the quality of life in different areas of physical, emotional, social, and school functioning and the scores obtained in these areas was desirable but quality of life statistical significance was only in some functions such as physical performance. However, our results show the total of quality of life scores improvement in interventional group after the training program. But for each variable, results were not significant but the scores obtained after the program, was favorable and suggest improved quality of life after aerobic exercise and no significance could be due to the low number of cases.
Reports of parents were different particularly with respect to their child's physical, social, and school functioning compared to perspective of children based on parents who have concerns about their child. 21 Barakat et al. 22 believed that reports of parents was not shown quality life of children under chemotherapy. Russell et al. 23 and Vlachioti et al. 24 showed quality life of children according to reports of parents was significantly lower in the domains of pain and discomfort, nausea, anxiety and communication than children off treatment. Also, Vlachioti et al, 24 reported children's quality of life was not the same as report of parents. However, physical and psychological interventions should be design and implement with their gender (male and female differences) .n this study; we reported the results on mean difference between groups according to both reports of parents and children. The level of activity was same in both genders. In addition, parent's reports in pain and injury (physical functioning), concern about of treatment (emotional functioning), and cognitive problems (school functioning) have better quality of life than children's reports. It can be concluded that, from the reports of the parents, the quality of life of children in the pain and injury has improved. This significance in scale of parents would indicate better realization and understanding of parents of the quality of life questionnaire than children. Our results show QLI from the reports of the parents was not significant in any of the variables of quality of life between the intervention and control groups before the aerobic exercise test. Although other variables did not achieve statistical results, the perspectives of parents in the most variables scores show the quality of life of children improving after the exercise session.
Cancer and chemotherapy can affect a child's capability to perform normal daily activities and affect the child's psychology, due to diminishing these activities. Thus, regular exercise and psychosocial program intervention can improve wellbeing and thereby enhance efficacy of the children during treatment.
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